Comet assay on tetraploid yeast cells.
Tetraploid yeast cells (Saccharomyces cerevisiae) were used in the comet assay with the intention of developing a new, fast and easy assay for detecting environmental genotoxic agents without using higher organisms. Two DNA-damaging chemicals, H(2)O(2) and acrylamide, together with wastewater from three municipal treatment plants were tested for their effect on the yeast-cell DNA. The main problem with using yeast in the comet assay is the necessity to degrade the cell wall. This was achieved by using Zymolase 100 T twice during the procedure, since Zymolase 20 T did not open the cell wall. Analytical problems that arose due to the small amount of DNA in the yeast nuclei in haploid and diploid cells, which contain 13 Mbp and 26 Mbp DNA per cell, respectively, were solved by using tetraploid yeast cells (52 Mbp) instead. DNA damage was shown after exposure to H(2)O(2) and acrylamide. The lowest dose causing significant DNA damage was 20 microM for H(2)O(2) and 200mg/l for acrylamide. Tertiary-treated wastewater from the outlets of three municipal wastewater-treatment plants was tested, but did not cause DNA damage. Even though it is possible to produce comets with tetraploid yeast cells, the amount of DNA is likely too small for a proper comet assay.